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CT densitometry to predict contusion enlargement in traumatic brain injury (TBI)

Background: Microvascular failure in the periphery of contusions is thought to be an important mechanism in driving lesion expansion.  However, it remains unclear whether the mechanism that underlies this process is expansion of primary haemorrhage in the lesion core, or multifocal haemorrhage in the pericontusional tissue.  Quantitative computed tomography (CT) variables can predict expansion of spontaneous intracerebral haemorrhage; we therefore explored whether the same was true for TBI contusions.

Methods: Images from 24 patients with TBI were analysed. Patients were included if they had two head CT scans within 5 days of injury and traumatic contusions. We defined the total mixed density contusion, the hyperdense core, and the hypointense oedema as separate regions of interest (ROI), and measured volume, mean voxel density, standard deviation, skewness, kurtosis and coefficient of variation of each ROI. We used non-parametric statistics (Spearman rank test) to examine the relationship between ROI metrics and cube root of change in volume. Growth dichotomised as greater than 30% was analysed by logistic regression.

Results: Twenty-four patients with TBI were included, although 1 follow on scan could not be transferred for analysis. Spearman rank test for growth in lesion core was highly significant for core skewness (p 0.0085), with negative skewness correlating with core growth. No other measure of variance in any ROI was significant for core growth. 

Discussion: This study suggests that measures of lesion variance in the contusion core may a predict growth after admission. These data suggest expansion of the core, rather than multifocal haemorrhage in devitalised tissue. Further study is required to explore this.




